The selective cytotoxic activity in breast cancer cells by an anthranilic alcohol-derived acyclic 5-fluorouracil O,N-acetal is mediated by endoplasmic reticulum stress-induced apoptosis.
Advance in the knowledge of molecular biology has thrown light on many aspects of apoptosis regulation mechanisms. This has allowed a change in anti-cancer therapy trends, from classic cytotoxic strategies to the development of new non-harmful therapies which target the apoptosis response selectively only in tumour cells. We have selected an anthranilic alcohol-derived acyclic 5-fluorouracil O,N-acetal (5) to carry out the anti-cancer studies. This compound shows activity as a potent growth inhibitor of the tumour cell line MCF-7 at a very low concentration. Moreover, when this compound was administered to the non-neoplastic cell line, MCF-10A displayed less toxicity resulting in lower rates of apoptosis. Further studies by microarray hybridization, real-time PCR and western blot showed that when administered to human breast cancer cells, MCF-7, 5 had no activity against classic pro-apoptotic genes such as p53, and even induced the down-regulation of anti-apoptotic genes such as Bcl-2. In contrast, several pro-apoptotic genes related with the endoplasmic reticulum (ER)-stress-induced apoptosis, such as BBC3 and Noxa, appeared up-regulated. These results seem to show that the mechanism of action and selectivity of 5 was via the activation of the ER stress-induced apoptosis. The selective activity of this compound against tumour cells via the ER stress-induced apoptosis supposes a great advantage for future therapeutic use.